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FIS: 0.13 ± 0.05 *
Ne: 17 ± 4
AR: 3.5 ± 0.4
He: 0.44 ± 0.07
FIS: 0.04 ± 0.03
Ne: 120 ± 4
AR: 2.6 ± 0.4
He: 0.31 ± 0.08 











































Bolton & Lüning (1982). Optimal growth and maximal survival temperatures … Mar Biol
Assis et al. (2018). Projected climate changes threaten ancient refugia of kelp … Global Change Biol
Loss of southern refugia
&


























The special case of Helgoland
Assis et al. (2018). Projected climate changes threaten ancient refugia of kelp … Global Change Biol
Bartsch et al. (2013). Prevailing sea surface temperatures inhibit summer reproduction … J Phycol















Galloway, (2005). Adaptive transgenerational plasticity in plants … Front Plant Sci.
Mousseau & Fox, (1998). The adaptive significance of maternal effects. Trends Ecol Evolut.
TGP: interactive effects of parental and offspring
environment on offspring phenotype
G x E
Adaptive TGP: beneficial parental effects in 
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Does adaptive TGP prime kelp offspring for higher 





























Adaptive TGP for parental gametogenesis temperature.
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Field material: Reaction norm
Field 
meristems
grow faster at 
15 °C































TGP: Beneficial growth effects following cold parental treatment.































Helgoland mean SST 2017-18
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Laminaria digitata thermal response
1. Fixed thermal 
limits with slight
local differentiation
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